Currently, the practice of Crop-Livestock Integration is stimulated as a way of increasing the generation of foreign exchange for Brazil. Integrated systems improve land use efficiency as well as preserve, recover and increment or soil fertility. The aim of this research was to evaluate how different doses of nitrogen fertilization can affect production and quality of dual purpose wheat submitted to grazing. The experimental designed was randomized block with five treatments (0, 75, 150, 225 and 300 Kg N ha -1 , like ammonium nitrate) and four repetitions. The forage yield, the percentage crude protein (P=.0001) and acid detergent insoluble protein (P=.0054) had a linear increased because of the nitrogen addition doses. The crude protein percentage changed the estimate of all soluble carbohydrates (P=.0001) and non-fibrous carbohydrates (P=.0186), but did not influence the, nitrogen detergent fiber corrected with ash and proteins percentage contributing for content cell. The crops production (P=.0001) and the number of kernels per ear (P=.0001) showed significantly difference because of the nitrogen additions dose, increasing the number of fertile flowers. The nitrogen topdressing alters forage production, the chemical composition and the production of dual purpose wheat grains subjected to grazing. Key words: Meat. Fertility. Grain. Crop livestock integration. Milk. Pasture.
Introduction
Currently, it is stimulated the practice of CropLivestock Integration (CLI) as a way of increasing the generating of foreign exchange for Brazil. The integrated systems improve land use efficiency, as well as preserve, recover and / or increment the fertility of the soil. One way to increase the recycling of nutrients is the insertion of annual pastures used under grazing, which can be developed for this reason such as double-purpose wheat (Triticum aestivum) (DPW), which besides providing gain (meat and or milk) per animal per area also produces grain, which may even be bread making.
The use of the DPW for grazing permits early cultivation minimizing and / or nullifying the effects of empty autumnal forage. However, the entry of animals in the system generates dynamic interactions in soil-plant-animal relationship, which products are still poorly understood by most technicians. So researches on CLI are essential.
The fertilizer recommendations for wheat production in the southern region are based exclusively for grains. However, the DPW cultivation is differentiated, as it before reaching the peak of its production (grains) it is subjected to defoliation of different intensities (pasture supply, animal stocking and animal category) and frequencies (system and grazing number) but regardless of the degree it is a stress for dual purpose plant by which cultivars that produce only wheat do not pass. Thus, it is conjectured that the DPW under grazing should receive higher doses of nitrogen fertilization, in order to stimulate the regrowth and not decrease grain production.
The nitrogen (N) is possibly the second most limiting of agricultural production, losing only to water deficiency (GRAHAM; VANCE, 2000). Generally, studies on level of nitrogen fertilization (LNF) approach grain production, but the dual purpose wheat requires information not only at the beginning of the reproductive stage, but also the production of biomass and chemical composition of it during the vegetative stage. So, the objective was to evaluate the production and chemical composition of dual-purpose wheat pasture managed with different LNF coverage aiming crop production (pasture and grain) and animal (milk and/or beef).
Material and Methods
The study was conducted at Librelotto Farm in Boa Vista das Missões -RS. The soil is classified as Rhodic Hapludox, 600 g kg -1 of clay level, deep and well drained. At the beginning of the experiment we found that the soil contained: pH (H 2 O) = 5,6; P = 7,1 mg dm³; K = 121 mg dm³; M.O = 3,5%; Al = 0,0 cmol dm³; Ca = 5,9 cmol dm³; Mg = 3,2 cmol dm³; CTC = 13,8 cmol dm³; SAT bases = 68%.
It was used a randomized experimental blocks with five treatments (0, 75, 150, , in the form of ammonium nitrate) and four replications. Each plot was composed of (9x4m) totaling 36 m2. The wheat cultivation BRS Tarumã® was preceded by two grasses: the normal time corn for grain production and then pearl millet (Pennisetum americanum) which was used for grazing. All cultures were performed at Librelotto Farm, and they were performed according to the premises of no tillage system. Sowing was performed using (140 Kg of viable seeds ha -1 ) in the second fortnight of April 2012. Basic fertilization was performed with use of 300 kg ha -1 of the formulated 10-20-10 (N-P 2 O 5 -K 2 O). The first LFN coverage was applied 27 days after sowing (DAS) to stimulate the tiller stage and the growth of the plants, the second LFN occurred 70 (DAS = day after the first grazing) and the third LFN at the 87 (DAS = day after the second grazing). Both of those pasturing occurred during eight hours (7:30 -15: 30h) using 25 Holstein cows owned by Busanello Farm with average live weight of 650 kg so that the instantaneous stocking rate was 225,000 kg live weight per hectare.
The measurement of available biomass per hectare was performed one day before the pasturing and soon after them, residues were determined using a squared of 0,25 m², by cutting the plants at ground level, then they were weighed to obtain the green matter. Posteriorly, they were pre-dried in a forced air circulation oven for 72 hours at 55 ° C.
It was evaluated: dry matter production (DMP), accumulation rate daily (ARD), estimate consumption, residue after grazing, nitrogen use efficiency (NUE) in the plant according to the procedures described by Lupatini et al. (1998) , grain production (GP), hectoliter weight (HW), length of cobs (LC), number of grains per cob (NGC) and percentage of layering (PL). The residual straw was assessed on the day of harvest of the grains.
After the determination of the partially dry matter content, was held the grinding in a Wiley mill with sieve of one millimeter. It was determined the contents of dry matter (DM), mineral matter (MM), ether extract (EE), crude protein (CP), neutral detergent insoluble protein (NDIP) and acid (ADIP), neutral detergent fiber corrected for ashes and protein (NDFap) and acid (ADFap), lignin (LIG), cellulose (CEL) and hemicelluloses (HEM) according to the procedures described by Silva and Queiroz (2002) . Subsequently, it was estimated the total carbohydrates content CHOT (%DM) = 100 - Sniffen et al. (1992) and the total digestible nutrients (TDN) by the formula of Weiss et al. (1992) .
Two fungicide applications were performed, 250 mL ha -1 of Azoxystrobin and 250 mL ha -1 of Ciproconazole per application, being the first dose at 117 DAS and the second dose at 142 DAS. The grain harvesting occurred at 218 DAS. The results were submitted to regression analysis, it was used the software SAS version 8.2 (SAS, 2001).
Results and Discussion
The DMP in the first and second grazing increased linearly (P<0.01), depending on the LNF (Figure 1 and 2) . Evaluating increasing levels of nitrogen until 120 Kg N ha -1 Hastenpflug et al. (2011) have obtained linear growth in forage production up to the maximum dose. Therefore, we conjecture that the LNF currently recommended limit forage potential of the DPW. The DMP between the first and second grazing was almost double in all treatments, in relation to the amount of forage for the first grazing. This result makes clear that despite the defoliation be a stress factor for the plant (1st grazing) it stimulates regrowth, as well as the growth of root biomass, so that the grazing provides greater production of organic matter per hectare, by capturing more carbon into the system. Each winter cereal culture dual purpose responds differently, after defoliation, as the yield of matter, the ability of regrowth and the emission of new tillers (BORTOLINI et al., 2004) . Pasture management performed according to the available biomass and maintenance of residue (Figure 1 and 2) along with the nitrogen cover fertilization applied in divided doses stimulate regrowth, which can be measured by the daily accumulation rate (DAR) that showed (Figure 3 ) quadratic behavior (P=0.0003), so that the most suitable LNF would be at the 150 kg whereas above it stimulates senescence and, thus reduce bioeconomic efficiency. Generally, grass pastures have longer growth periods than other forage genres, and are more responsive to nitrogen fertilization (ASSMANN et al., 2004) . Successive grazing in the same area with rotational grazing are mainly defined by the management of leaf area index (WILKINS et al., 2000) . It can be seen (Figure 1 ) that the larger the LNF shorter time for a new pasture. It is conjectured that larger LNF allows more grazing during the vegetative stage. However, in CLI system a decision to more or less grazing in dual purpose crops such as DPW it cannot be in an isolated manner, since it can compromise the bio economic efficiency of production of the second product (grain), and any subsequent cultures. We indicate consider the condition of the rural company the total index, ie, agronomic and animal science indexes, as well as the marketing situation of the production chains involved in the CLI system at least for the next agricultural year.
The residual pasture after the first and second grazing were linearly influenced (P<0.01), according to increased LNF the residue was incremented, because the cattle seek to choose the most nutritious parts of the forage plant which are the green leaf blades. The pasture intake estimated by the group of animals was on average of 14.13kg DM, which is equivalent to approximately 2.17% of the live weight of the cows used to produce on average 30 kg of milk per cow per day. Pasture intake is directly related to the mass bite, the bite rate and grazing time, which are non-nutritional factors that affect the voluntary intake of dry matter, structural characteristics of grasslands and behavioral factors of animals (CARVALHO et al., 2011) .
The NUE (Figure 3) by the DPW plants occurred in a linear manner (P = 0.0001) demonstrating that it has not reached the maximum rate of nutrient absorption yet. Probably, the supply of higher LNF should have occurred in a more fractionated manner, since it would increase even more DMP, since it has not reached the maximum point, and therefore would increase the load and the animal performance per hectare. Despite the decrease in the NUE the average was 83%. Studying the recovery of nitrogen in ryegrass pastures and triticale Soares and Restle (2002) obtained average values of only 37%. Such differences between the works may have occurred by genetic differences among the cultures studied.
The DM and CP contents were altered linearly (P<0.01) by LNF. However, inversely, i.e. DM decreased and CP increased ( Table 1) . The more N in vegetative stage greater is the presence of water in plants. In evaluating the chemical composition of four cultivars of DPW Hastenpflug et al. (2011) , observed linear increase (P<0.05) in the CP content to the maximum dose of 120 Kg of N ha -1 . Both studies showed that the DPW presents plasticity in relation to nitrogen absortion. The NDIP was not changed (P>0.05) by treatments. In spite of the protein fraction unavailable to rumen microorganisms and the host ADIP have increased (P=0.0054) linearly according to the LNF it can be disregarded, once it regardless of the treatment there will be enough nitrogen to the physiological rumen metabolism. Natural matter (NM), dry matter (DM), mineral matter (MM), ethereal extract (EE), crude protein (CP), neutral detergent insoluble protein (NDIP) and acid (ADIP), neutral detergent fiber corrected for ashes and protein (NDFap) and acid (ADFap), lignin (LGI), cellulose (CEL) and hemicelluloses (HEM), total digestible nutrients (TDN).
The LNF have increased the MM contents (P=0.0001). Probably, this result is due to the interaction of nutrients in the soil, influenced by the amount of organic matter in soil, originated from continued use of agricultural corrective and fertilizers, but mainly by direct planting system in straw planned and executed with crop rotation, using on average three crops a year and integrated into cattle raising activity. In future work it is recommended to distinguish the composition of MM, because these may impact on the mineral nutrition of ruminants.
The contents of EE, NDFap, CEL, HEM, and LGI (Table 1) did not change (P>0.05) of the LNF. The addition of CP interfered in the estimates of CHOT (P=0.0001) and NFC (P = 0.0186), but did not influence the NDFap content. The addition of CP interfered with estimates of CHOT (P= 0.0001) and NFC (P = 0.0186) but did not influence the NDFap content. Therefore, there was maintenance of cellular content levels, but with variation in the composition of it, since it increased the CP and linearly decreased the NFC, which together with the maintenance of NDFap levels it is of fundamental importance for animal production, since it encourages the voluntary consumption, as well as ruminal microbial growth, mitigating enteric production of greenhouse gases.
Despite the increase in ADFap, regarding the LNF, this effect was not sufficient to reduce the TDN estimates (Ŷ=60.92) corroborating to demonstrate the high energy of all digestible plant components showing the vocation of the forage for animal feed, probably resulting in an increased voluntary consumption and therefore in animal production.
The GP, NGC and LC increased (P<0.01) linearly (Figure 4) . Increasing nitrogen levels have enabled lengthening cob providing more fertile flowers and consequently raising grain yield. Studying DPW cultivars in Brazil Del Duca et al. (2001) they found that genotypes subjected to cutting showed higher productivity of grain than those uncut. Genetic improvement measured by the increase of wheat yield potential it is due to the significant share of the number of grains per spike (RODRIGUES, 2000) . Working with DPW (BRS Tarumã®) Hastenpflug et al. (2011) obtained a reduction in grain production and number of spikes per spikelet as increased the number of cutting (two) which was not identified in this study with two grazing with high load instantaneous animal.
The HW variables (Ŷ=73.26) and thousand seed weight (Ŷ=25.98) did not differ (P>0.05) between treatments. The determination of HW lets you sort the wheat grains into three categories, according to rules published by the Ministry of Agriculture (BRASIL, 2001): type 1, the HW is 78, Type 2, the HW is 75, and Type 3, the HW is 70. The edaphoclimatic factors (rain and wind) that occurred during the 15 days prior to harvesting influenced the GP.
The layering of DPW plants are explained 67.81% by LNF ( Figure 5 ) which is compatible with the linear response of EC and NGC, which resulted in increase in GP per hectare. Therefore, to decide which LNF should be used in the DPW, beyond the parameters evaluated in this study should consider the risks of bad weather in the final stage of the crop, because of 32.19% of random effects, probably the inclement weather are those that most determine the production and quality of harvested DPW.
In a study performed by Espindula et al. (2010) with the Pioneer wheat cultivar, they found susceptibility to layering due to the fractioning of N rates, can be explained by excessive vegetative growth causing nutritional imbalance, low culm resistance, mass of spikes and unfavorable climatic factors among others. In the production of residue remaining from the wheat crop it was observed that, there was a linear increase (P=0.0001) due to the increase of LNF reaching over 9 x 10 -3 Kg MS ha -1 . Figure 5 . Percentage of layering (% ha -1 ) and the remaining crop residue (kg ha -1 ) as a function of nitrogen in coverage.
Conclusion
The nitrogen fertilization changes positively and linearly the production of forage and wheat grain dual purpose subjected to grazing. The chemical composition stands out for its high concentration of dry matter, mineral matter, crude protein, nonfibrous carbohydrates and fiber, showing the high potential of forage dual purpose wheat BRS Tarumã®, when subjected to increasing doses of nitrogen fertilization and subjected to grazing.
